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Malarial splenic rupture (MSR) occurs in a subset of patients and can be an acute surgical emergency.
MSR is a well-known entity for more than 100 years, yet there are no well-structured studies in the
literature that systematically evaluate this complication. While it has become increasingly recognized
that splenic salvage can be vital to the long term immunity and health of these patients, there are few
data to guide a safe approach to non-operative management of these patients. Current knowledge of
spontaneous rupture of the spleen has been gained largely though reported cases. We present 2 cases of
MSR and a review of the literature of the management of MSR. We present an algorithm for the
management of MSR. Of the 60 cases of MSR in the literature 31 were managed with splenectomy, 21
were managed non-operatively, and 8 early deaths occurred during initial presentation. The most
common presenting symptoms were fever (67%) and abdominal pain (51%). Seventy-two percent of
patients were hypotensive and tachycardic on presentation. Fifteen (71%) of 21 patients had successful
non-operative management for MSR. Of the six patients that failed non-operative treatment, 4 patients
eventually needed splenectomy, and 2 patients died without operation. We recommend that patients
presenting with fever, abdominal pain, hypotension, and spenomegaly receive urgent resuscitation,
ultrasonography (where available) to evaluate for blood in the abdomen, and surgical consultation.
Patients who are hemodynamically stable before or after resuscitation can be selectively chosen for non-
operative management.
 2012 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Malaria is a parasitic life threatening endemic disease in over
100 tropical and subtropical countries. It is estimated that over 300
million people develop Malaria annually. The World Health Orga-
nization estimates that half of the world’s population is at risk of
developing Malaria. Annual mortality is between 1.5 and 3 million
people most of whom are children of African descent (90%). Due to
emerging resistance to antimalarial drugs, there is great potential
for the disease to become even more deadly.1
Splenic enlargement is considered to be one of the cardinal
physical signs in malarial infection. Hyperactive Malarial Syndrome
(HMS) former Tropical Splenomegaly Syndrome is the number one
cause for splenomegaly in endemic regions. Malarial splenic: þ1 419 383 3057.
khidir), mw1906@yahoo.com,
ciates Ltd. Published by Elsevier Ltrupture (MSR) is a well-known entity for more than 100 years, yet
there are no well-structured studies in the literature that system-
atically evaluate this complication. While it has become increas-
ingly recognized that splenic salvage can be vital to the long term
immunity and health of these patients, there are few data to guide
a safe approach to non-operative management of these patients.
Current knowledge of spontaneous rupture of the spleen has been
gained largely though reported cases. In this article we report two
cases of spontaneous MSR that was managed non-operatively.
Recognizing there is potential inherent publication bias toward
successful outcomes; in this article we present a review of the
literature for conservative management of malarial splenic rupture
and an algorithm for the management of these patients.
1.1. Case 1
A previously healthy sixteen year old girl was admitted to the
Children’s Emergency Hospital in Khartoum, Sudan, with a 3 day
history of intermittent high-grade fever, chills, and rigors. She hasd. All rights reserved.
Table 1
Epidemiological feature of cases reported.
Feature Frequency
Cases reported 60
Median age 30.8
Sex
Males 45 (75%)
Females 15 (25%)
Species
Falciparum 31 (50%)
Vivax 27 (43.5%)
Ovale 2 (3.2%)
Malaria 2 (3.2%)
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REVIEWbeen having nausea, vomiting and generalized abdominal pain.
There was no history of trauma. On presentation she had temp of
40 C, a pulse of 112 beats per minute, respiratory rate of 28 breaths
per minute, and a blood pressure of 92/58 mmHg. On examination,
her abdomen was soft with mild RUQ tenderness. She had
a palpable spleen of 2 cm below the costal margin and the liver was
4 cm below the costal margin. Ultrasound conﬁrmed the physical
exam ﬁndings with no evidence of free ﬂuid. In the initial investi-
gations, her hemoglobin was 7 g/dl with thrombocytopenia
(58,000/mm3) and normal WBCs (7900/mm3). Her metabolic panel
showed BUN of 48 g/dl and Creatinine of 2 g/dl. A peripheral blood
smear showed gametocytes, Plasmodium falciparum. The patient
was diagnosed with severe falciparum malaria. She was admitted
to the infectious diseases service where she was started on arte-
sunate plus meﬂoquine injections. She initially showed consider-
able clinical improvement until hospital day 3 when she developed
increasing abdominal pain and the hemoglobin level dropped to
5 g/dl. Ultrasound and then computed tomography of the abdomen
revealed 3e4 cm subcapsular splenic hematoma and free ﬂuid
around the spleen and in the left paracolic gutter. At that point she
received a blood transfusion and conservative management was
initiated for her spontaneous malarial splenic rupture in hope of
salvaging the spleen. She had been closely monitored in the Pedi-
atric Intensive Care Unit (ICU) for 7 days during which her general
condition gradually started improving. A repeat ultrasound in 2
weeks showed reduction in the subcapsular hematoma size to
1e2 cmwith complete resolution in 6 weeks. She was followed for
three years without complications.
1.2. Case 2
A 32 year old man presented to Khartoum Teaching Hospital
Emergency Department with 7 days history of intermittent fever,
headache, anorexia, nausea but no vomiting, and generalized
malaise and aches. He received over the counter analgesics for self-
diagnosed ﬂu with no improvement. One day before admission, the
patient developed acute delirium. He has no history of trauma. He
has no past medical condition apart from appendectomy at the age
of 17. On physical exam he was febrile 39.8 C, tachycardic with
a heat rate of 118 beats per minute in sinus rhythm. He was
hypotensive to 90/60 mm Hg with a respiratory rate of 22 breaths
per minute. He was admitted to the general medicine service and
had thorough evaluation for delirium. His complete blood count
showed hemoglobin of 9 g/dl, white blood cell count was 22,000/
mm3, and platelets were 123,000/mm3. The metabolic panels
showed severe hyponatremia with a sodium level of 114 mEq/L,
potassium of 3 mEq/L, creatinine of 1.3 mg/dl, and BUN of 30 mg/dl.
Liver function tests, urinalysis, and serum toxicology were normal.
Microbiology tests showed peripheral blood smears with schizonts
and trophozoites of Plasmodium vivax with high parasitemia. The
patient was admitted to the ICU. His electrolytes were corrected
and he was treated for P. vivax malaria. His mentation improved
and repeat physical exam the next morning revealed enlarged
spleen which was palpable 6 cm below the costal margin. He had
generalized tenderness whichwasmore at the left hypochondrium.
His hemoglobin level decreased to 6 g/dl. After careful calculations,
hemodilution secondary to ﬂuid resuscitation was not entirely
responsible for the decreased hemoglobin. Bed-side abdominal
ultrasound showed perisplenic free ﬂuids. Computed tomography
of the abdomen demonstrated free ﬂuid consistent with blood and
a 6 cm  5 cm subcapsular hematoma with no blush. The patient
received 2 units of blood transfusion and was monitored in an ICU
setting. He continued to improve with stable hemoglobins. He was
discharged on day 12. He has been followed for 17 months without
complicaitons.2. Methods
A thorough review of the 2 patient’s medical record was completed to detail the
non-operativemanagement strategy. Our Institution review board does not consider
case reports for review. We conducted a Medline search on Pubmed for all reports
published in English, using the key-words ‘spontaneous rupture of the spleen, and
splenic rupture. Relevant referenced articles and texts were also examined. We
excluded ‘spontaneous’ splenic rupture due to reasons other than Malaria i.e.,
traumatic, neoplastic other infectious. Duplicates were eliminated.
3. Results
In addition to our two cases, there are total of 252 cases reported
in the medical literature. Fifty eight cases were reported since
1958.2e6 Prior to 1958, 194 cases were reported, many resulting
from experimental infection.7e9 All the 58 cases published after
1958 were naturally occurring except one case that was experi-
mental (see Table 1). The median age was 31 years (range 3e80).
Forty four cases were males and 14 females (Sex ratio M:F 3:1).
No splenic rupture was triggered by overt trauma. Seventy-two
percent of cases had a primary Malarial infection. Two cases had
multiple species infection while 56 cases were infected with
monospecies. P. falciparumwas involved in 28 cases, P. vivax in 24,
P. ovale in 2, and Pmalaria in 2. The two cases with multiple species
were infected with both falciparum and vivax species.4e6 The most
common clinical features seen in this cohort of patients were
abdominal pain (96%) and fever (51%) (see Table 2). The most
common clinical sign was hypotension (72%). Of the 58 cases of
MSR reviewed 19 cases were managed non-operatively (see
Table 3). Successful non-operative management was completed in
68% of patients (13/19). Including our 2 cases from Khartoum, the
total success rate of non-operative management is 71% (15/21). Six
patients (31%) failed non-operative therapy. In this group 4 patients
went on to receive splenectomy and survive, and 2 patients (11%)
died in DIC without surgery. The success rate of patients selected to
be managed operatively was 93%. Eight patients died early in their
presentation without being assigned to operative or non-operative
management. The current success rate is 71% when MSR is
managed non-operatively in this small series of patients.
4. Discussion
Advances in the knowledge of the role of the spleen in Malaria
have not provided signiﬁcant insight into the putative mechanism
of MSR.5 Three different mechanisms are hypothesized: (1) Cellular
hyperplasia and venous-sinusoidal engorgement leading to
congestion and increased tension and stress on the capsule, (2)
vascular occlusion of the reticuloendothelial cells and hyperplasia
resulting in thrombotic/ischemic phenomena, and (3) through the
episodic increase in intra-abdominal pressure with coughing,
sneezing, laughing which would put stress on the diseased and
friable spleen. The combination of these factors results in formation
of subcapsular hematoma, capsular tear and eventually free
Table 3
Clinical outcomes of management of MSR.
Management Results/Outcome
Early deathsa 8 (100%)
Operative 31 (100%)
Successful 29 (93%)
Died 2 (7%)
Nonoperative 21 (100%)
Successful 15 (71%)
Failed 6 (29%)
Required splenectomy 4 (21%)
Died(DIC) 2 (11%)
a The Early Deaths represent patients who died early in their presentation
to the hospital and were not assigned to operative or non-operative therapy.
Table 2
Clinical features of patients with MSR.
Major symptoms and signs Frequency
Symptoms
Fever 67%
Abdominal pain 51%
Nausea/vomiting 38%
Confusion/collapse 30%
Signs
Hypotension/Tachycardia 72%
Peritoneal signs 34%
Splenomegaly 26%
Fig. 1. Management of ma
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common in acute primary infection. In chronic or recurrent Malaria
the splenic enlargement is gradual, the tension within the capsule
is less pronounced, and ﬁbrous tissue from healing after previous
attacks makes splenic rupture in such cases less frequent.8 Given
the fact that the disease is heavily concentrated in children there is
also the likelihood of external trauma after the spleen has enlarged
and become friable leading to MSR. The fundamental substantially
different architecture of the splenic parenchyma in HMS cannot be
over-emphasized.
4.1. Clinical presentation and diagnosis
The clinical features of splenic rupture can be divided into two
main categories; Systemic and Local. Systemic signs are related to
the circulatory compromise secondary to intra-abdominal hemor-
rhage and loss of intravascular volume leading to hemorrhagic
shock. Patients would be expected to exhibit lower mean arterial
pressure, narrow pulse pressure, tachycardia, tachypnea, oliguria,
and decreased mental status. Local abdominal signs are due to the
peritoneal irritation. While peritoneal signs are common, they are
not necessary to make the diagnosis; as they are absent in at least
50% of cases. Onset of Malaria fever to splenic rupture duration
ranged from 0 to 37 days, with a median of 5 days.4e6 Fifty percent
presented with abdominal complaints, 34% with frank peritoneal
picture. Thediagnosiswasmadeusing imaging (ultrasound/CTscan)larial splenic rupture.
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intraoperatively or at autopsy.4e6 Early diagnosis of MSR is essential
and therefore we propose that patients in endemic regions who
present with hypotension, left upper quadrant abdominal pain, and
splenomegaly receive emergent resuscitation and ultrasonography
(if available) to detect blood in the splenorenal abdominal window.
We do not support continued use of ultrasound for patients who do
not respond to resuscitation but rather total or partial splenectomy.
4.2. Management
Historically splenectomy was the standard of care for all splenic
rupture cases. The reviews of MSR before 1958, emphasized
immediate splenectomy as a critical life-saving procedure.8 In 1920
Hersheyet al. reportedmortality rateof 100%without surgeryversus
12.4% with splenectomy.8 Of the 60 cases reported in this review,
twenty one cases (35%) received a trial of non-operative manage-
ment. Non-operative management included strict bed rest (7e19
days), maintenance of hemodynamics and hemoglobin level by
infusions and transfusion of blood and blood products.15 Hemody-
namic instability in spite of resuscitation efforts is an indication of
failure of non-operative management and the need for splenenec-
tomy (see Fig. 1).11 While rarely available, angiography with embo-
lization of the splenic artery and its branches can be attempted in
hemodynamically stable patients with radiological evidence of
active bleeding (Blush). Since 1958, one patient (1%) had angio-
graphic embolization of the spleen.10 In this review, 71% of those
patients who received non-operative (15/21) therapy were treated
successfully with complete recovery. Of the six patients that failed
non-operative management, four patients had splenectomy per-
formed and survived. The two patients that died in the non-
operative group had disseminated intravascular coagulopathy and
did not receive surgery.10 It is unclear in the literature if these two
patients were assigned to a non-operative treatment strategy
because theywere determined to be too sick to survive surgery or if
non-operativemanagement failed due to poor patient selection and
progressionof hemorrhagic shockwithout recognition.What is very
clear andcannot beoverstated is that patientswhodonot respond to
resuscitation adequately as judged by mean arterial pressure, urine
output, and heart rate should have splenectomy performed. Sple-
nectomy was performed in 35 patients, 31 as initial therapy and 4
after failure of non-operative management.4e6 It is widely recog-
nized that angiography is not available for salvage therapy in many
clinical environments caring for these patients. Therefore the
treatment algorithm that we propose includes selective non-
operative management or splenectomy. We also see in this review
that there were 8 patients who died early in their presentation
without being assigned to operative or non-operativemanagement.
All of these patients died during diagnosis or initial resuscitation.
These 8 patients represent 13% of the total 60 cases of spontaneous
MSR. It must be noted that none of these eight patients died in route
toor in theoperating room.Our fear is that patientsmaynot go to the
operating room fast enough. The authors advocate that for patients
without trauma presenting in endemic regions for malaria with
hypotension, left upper quadrant abdominal pain, and spleno-
megaly that emergent resuscitation and ultrasonography be done to
evaluate the splenorenal abdominal window for blood. If blood is
present thenMSR should be the leading diagnoses. For patientswho
have experienced blunt trauma the same may be true but complete
evaluation for all other injuries is necessary.
Non-operative management of splenic injury after trauma is
well established with a landmark multi-center trial achieved 83%
success rate.9 The traumatic spleen rupture lacks the pathological
change of malarial spleen. Speciﬁcally, with HMS the spleen
becomes hard friable unlike the soft normal splenic tissue that ispost trauma. A growing body of anecdotal evidence of the pub-
lished cases (71% success rate) suggests that criteria used for
traumatic injury can be selectively applied.4e6,12 The infectious
complications of a splenectomy are well studied and the impor-
tance of a splenic preservation strategy cannot be more empha-
sized. Overwhelming post-splenectomy infectious syndrome,
pneumococcal infection, Haemophilus inﬂuenzae, Neisseria menin-
gitis and many other bacteria and parasites, including Malaria, can
cause fatal systemic infection after splenectomy.13,14 The implica-
tions of a successful splenic preservation protocol that is highly
effective are enormous. Vaccinations for Streptococcus, Haema-
philus, and Neisseria, and ideally both antibiotic and appropriate
Malarial prophylaxis for the region are essential components of the
Malaria Treatment Bundle (see Fig. 1). While antibiotic prophylaxis
and Malarial prophylaxis rates are low they remain important
Splenic preservation after rupture is critical for patient with high
risk of recurrent future exposure. Splenic conservation strategies
should be considered even at the time of celiotomy for hemorrhage
control.16e18 In addition to the risk of post-splenectomy infectious
complication other reasons to attempt non-operative strategy are
the operative complications of splenectomy, the high cost and
inconvenience of life-long post-splenectomy prophylaxis, poor
wound healing in acute Malaria patients, and increased risk of
anesthesia during acute malaria especially the highly increased risk
of cerebral Malaria.14,19,20
Despite the recommendation of pursuing spleen conservative
strategy,non-operativemanagement isnotwithoutrisk. Lackof timely
available and well trained acute care surgeons, inability to administer
anesthesia safely, poor nursing facilities, absence of blood banks
should weigh against a selective non-operative management.16,17
5. Conclusion
Spontaneous rupture of the spleen inMalaria is a potentially very
lethal condition. Physiciansmust have high levels of suspicionwhen
patients in endemic regions present with hypotension, left upper
quadrant abdominal pain, and splenomegaly. Early identiﬁcation of
MSR inhemodynamically unstablepatients is essential. Thedecision
to pursue operative management with splenectomy has a very high
success rate. Spleen-preserving surgerycanbe thepursuedbut there
is no reported data available regarding results. Patients chosen for
non-operative management should be selected based upon the
hemodynamic stability of the patient as well as the resources of the
treating hospital. Non-operative management should be pursued in
a safe setting with available surgeons, efﬁcient nursing staff, blood
banking and laboratory service. The current success rate is 71%when
MSR is managed non-operatively in this small series of patients.
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